Regulation of human cytochrome P450scc and adrenodoxin messenger ribonucleic acids in JEG-3 cytotrophoblast cells.
Cycloheximide generally inhibits steroidogenesis, but has different effects on the accumulation of the mRNAs for various steroidogenic enzymes in different species, tissues, and cell lines. In bovine adrenocortical cells, cycloheximide prevents ACTH- or cAMP-induced accumulation of the mRNAs for cytochrome P450scc and adrenodoxin, but in human cells, cycloheximide induces the accumulation of adrenodoxin mRNA. To study the potential role of the 3'-untranslated regions, and especially the AU-rich regions, of adrenodoxin and P450scc mRNAs in cycloheximide-sensitive regulation of mRNA accumulation, we constructed a series of vectors expressing P450scc or adrenodoxin mRNA with its own or each other's 3'-untranslated sequences and transfected them into human JEG-3 cytotrophoblast cells. Removal of the AU-rich 3'-untranslated sequences of adrenodoxin mRNA and replacing them with the 3'-untranslated region of P450scc did not alter the abundance or apparent stability of this mRNA, or its inducibility by cycloheximide or cAMP. Substituting the AU-rich 3'-untranslated region of adrenodoxin mRNA (which contains three copies of the AUUUA sequence) for the 3'-untranslated region of P450scc did not alter the inducibility of P450scc mRNA with forskolin. Inhibition of transcription with actinomycin-D elicited no difference in the adrenodoxin mRNA half-life in JEG-3 cells treated with forskolin, cycloheximide, or both. RNA polymerase run-on assays show little effect of forskolin on adrenodoxin gene transcription, while P450scc gene transcription was induced. These data suggest that the principal means for regulating P450scc mRNA is transcriptional, while the principal regulation of adrenodoxin is posttranscriptional. This posttranscriptional regulation of adrenodoxin mRNA is not mediated by the AUUUA sequences or other segments of the 3'-untranslated region.